Introduction
In this paper we prove that the moduli scheme MI(n) of mathematical instanton bundles over IP 3 with second Chern class n is smooth at bundles E with h 0 E(1) 6 = 0.
By a result in 6] this number is 2. In case h 0 E(1) = 2 of special 't Hooft bundles the smoothness is a result of A. Hirschowitz-M.S. Narasimhan in 8]. This case is included in our proof. In the remaining general situation h 0 E(1) = 1, the reduced zero scheme Z red of the unique section is a disjoint union of lines, but the scheme Z itself has nilpotent structure in general. Here we cannot deform the scheme Z as a zero scheme. We study these nilpotent structures, which turn out to have resolutions 0 ! nO(?2) ! 2nO(?1) ! nO ! O Z ! 0 given by nice regular matrices, and which are self-dual, see 1.1. We call such structures of Koszul type or Koszul structures. They are exactly the primitive structures of type O`in the notation of C. Banica-O. Forster, 5], see Corollary 1.9.
In proposition 2.3 we show that a multiple structure X on a line, which admits a resolution of the above type with unspeci ed matrices, and which satis es ! X = O X (?2), is already a Koszul structure given by special matrices as in 1.2. It follows from this that the zero scheme Z of the unique section of E (1) It turned out that the statements about Koszul structures generalize to higher dimensional linear projective subspaces. This will be treated in a separate note. whose underlying reduced subscheme is the line`. An n-fold extension of the linè is de ned by induction as follows. A 1-fold extension is the line`and an n-fold extension of`is a subscheme X which has a subscheme X 0 X with exact sequence
and s.t. X 0 is an (n?1)-fold extension of`. Then X has multiplicity n, i.e. its Hilbert polynomial is XO X (d) = nd + n; and X is Cohen-Macaulay. By adding resolutions of O`and O X 0 in IP 3 we obtain a resolution 0 ! nO(?2)
It is easy to see by the induction process that the matrices A and A 0 can be given the following triangular block form De nition 1.3 a) If X is an n-fold extension of a line`we also call X or O X a Koszul structure of multiplicity n or an n-Koszul structure on`. with exact sequences
2) The n-Koszul structures on`are exactly the primitive structures of type O`in 2) we also obtain the exact sequence
If we tensor (7) and (9) by the locally free O X -module N _ X we get the exact sequences
Tensoring (8) To show that we rst remark that Y is again Cohen-Macaulay: The dual of (18) where we use E = E _ , which follows from^2E = O. Hence ! X = O X (?2).
2) Statement (i) was proved in 6], 1.3, using the monad description of E as above.
Therefore, X is a disjoint union of possibly multiple structures X on` . In order to prove (ii) we can calculate the dimensions of the cohomology groups of O X from (22) using (21). By (21) (for n ? 1) . This is the case in which X is contained in a quadric.
